Functional differences between TRPC4 splice variants.
Functional characterizations of heterologously expressed TRPC4 have revealed diverse regulatory mechanisms and permeation properties. We aimed to clarify whether these differences result from different species and splice variants used for heterologous expression. Like the murine beta splice variant, rat and human TRPC4beta both formed receptor-regulated cation channels when expressed in HEK293 cells. In contrast, human TRPC4alpha was poorly activated by stimulation of an H(1) histamine receptor. This was not due to reduced expression or plasma membrane targeting, because fluorescent TRPC4alpha fusion proteins were correctly inserted in the plasma membrane. Furthermore, currents through both human TRPC4alpha and TRPC4beta had similar current-voltage relationships and single channel conductances. To analyze the assembly of transient receptor potential channel subunits in functional pore complexes in living cells, a fluorescence resonance energy transfer (FRET) approach was used. TRPC4alpha and TRPC4beta homomultimers exhibited robust FRET signals. Furthermore, coexpressed TRPC4alpha and TRPC4beta subunits formed heteromultimers exhibiting comparable FRET signals. To promote variable heteromultimer assemblies, TRPC4alpha/TRPC4beta were coexpressed at different molar ratios. TRPC4beta was inhibited in the presence of TRPC4alpha with a cooperativity higher than 2, indicating a dominant negative effect of TRPC4alpha subunits in heteromultimeric TRPC4 channel complexes. Finally, C-terminal truncation of human TRPC4alpha fully restored the channel activity. Thus, TRPC4beta subunits form a receptor-dependently regulated homomultimeric channel across various species, whereas TRPC4alpha contains a C-terminal autoinhibitory domain that may require additional regulatory mechanisms.